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Abstract 
The comparability, equivalence, and parallelism of the 
Wechsler Adult Intelligence Scale - Revised (WAIS-R) and the 
Wechsler Intelligence Scale for Children - Third Edition (WISC- 
III) was compared using 16 year old youth. A total of 46 
subjects, including 16 males and 30 females, were administered 
the WAIS-R and the WISC-III in a counterbalanced order. The 
WAIS-R was administered first to 23 subjects, while 23 subjects 
were administered the WISC-III first, with an average retest 
interval of 40 days. Repeated measures multivariate analysis of 
variance (MANOVA) and univariate repeated measures analyses 
(ANOVA) were used to examine significant test, administration 
order, and practice effects. The means of the corresponding 
summary IQs were significantly higher for the WAIS-R than the 
WISC-III. A clear pattern of practice effects was displayed when 
the WAIS-R followed the WISC-III. With the exception of two 
subtests, the means on the WISC-III were significantly higher 
than the corresponding means on the WAIS-R. The pattern of 
practice effects for the subtests was ambiguous. Finally, t- 
tests examined the differences in correlated variance, and 
Votaw's (1948) test of compound symmetry was employed to compare 
covariances. The results of these tests showed minor 
differences. Clinical and theoretical implications of these 
results are discussed. 
Introduction 
The most frequently used instruments for measuring 
intelligence with adolescents are the Wechsler scales (Archer, 
Mariush, Imhof & Piotrowski, 1991). The scales offer good 
validity, high reliability, strong standardization, and a wide 
range of application. However, these scales present unique 
issues in the assessment of 16 year old subjects. The Wechsler 
Adult Intelligence Scale - Revised, or WAIS-R (Wechsler, 1981), 
is intended for use with individuals 16 years and older, while 
the Wechsler Intelligence Scale for Children - Third Edition, or 
WISC-III (Wechsler, 1991), has an upper limit of application for 
individuals aged 16 years, 11 months. This overlap of age ranges 
requires the clinician to make a choice between the scales when 
assessing 16 year old subjects. The comparability of scores for 
16 year olds on the child and adult versions of the Wechsler 
scales has been pursued empirically. However, the research 
literature is quite limited. 
Prior Research 
Craft and Kronenberger (1979) employed a test-retest design 
in a counterbalanced order on a sample of 30 educable mentally 
handicapped students to compare the Wechsler Intelligence Scale 
for Children - Revised, or WISC-R (Wechsler, 1974), and the 
Wechsler Adult Intelligence Scale, or WAIS (Wechsler, 1951). The 
mean retest interval was approximately 37 days. The mean age for 
all students at the first test was 16.39 years. The results 
2 
indicated that the WAIS produced significantly higher scores for 
Full Scale IQ (FSIQ) than the WISC-R. The mean difference was 
approximately 12 IQ points (Craft & Kronenberger, 1979) . Craft 
and Kronenberger (1979) did not offer any recommendations for 
clinicians assessing 16 year olds. The authors did recommend 
further research on subtest comparability and the appropriate 
transition age from a child to an adult scale. 
A sample of 30 educable mentally handicapped students was 
also employed to compare the WISC-R and WAIS by Nagle and Lazarus 
(1979) . The tests were administered in a counterbalanced order 
with a mean retest interval of 10 days. The WAIS yielded 
significantly higher scores on Verbal IQ (VIQ), Performance IQ 
(PIQ), and FSIQ. This finding was consistent with that of Craft 
and Kronenberger (1979). All WAIS subtest scaled scores except 
Picture Completion were also higher than the WISC-R counterparts. 
Nagle and Lazarus (1979) suggested that classification systems 
for individuals of lower ability could be improved by specifying 
ranges of scores for specific tests. For example, if a WAIS FSIQ 
in the range of 50 to 70 indicated a mild developmental delay, a 
WISC-R FSIQ in the range of 46 to 66 may constitute the same 
classification. The authors did not suggest which test more 
accurately predicts potential. 
Three studies have compared the WISC-R with the WAIS-R. 
Wechsler (1981) administered the WISC-R and the WAIS-R in a 
counterbalanced order to 80 normal 16 year olds. The retest 
interval ranged from one to six weeks. Differences between the 
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scales for VIQ, PIQ, and FSIQ were 0, 2, and 1 IQ points 
respectively in favour of the WISC-R (Wechsler, 1981). The WISC- 
R however, did not produce significantly higher scores, which 
suggested to Wechsler that the scales were equivalent. 
Equivalence between the WISC-R and WAIS-R, which had not been 
found between the WISC-R and the WAIS, may have been related to 
norm group changes with the newer adult scale. The influence of 
norms in the equivalence of the Wechsler scales is taken up in a 
subsequent section. In addition, previous comparisons of the 
WISC-R and WAIS employed developmentally handicapped individuals, 
whereas Wechsler's comparison of the WISC-R and WAIS-R employed a 
normal sample. This difference in samples may also play a role 
in the discrepant results. 
The WISC-R and WAIS-R were further examined using 30 
learning disabled students of average intellectual ability 
(Sandoval, Sassenrath & Penaloza, 1988). Students were 
administered the scales in a counterbalanced order and the mean 
retest interval was 5 days. Although 5 WISC-R subtest scaled 
score means were significantly higher than corresponding WAIS-R 
subtest means, there was no significant difference between the 
WISC-R and WAIS-R FSIQ scores. Verbal and Performance IQs were 
not compared. The Sandoval et al. results are consistent with 
Wechsler's (1981) findings. 
A substantive examination of WISC-R and WAIS-R comparability 
was undertaken by Quereshi, Treis and Riebe (1989). A sample of 
144 randomly selected 16 year old high school students were 
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administered the scales in counterbalanced order with a mean 
retest interval of approximately 25 days. The mean age for all 
students at the first test was 16.5 years. The study was 
conducted in two phases with 72 students tested in each phase. 
For the first group of 72 students, the WISC-R yielded 
significantly higher scores than the WAIS-R, with the exception 
of VIQ and Picture Arrangement. For the second group of 72 
students, the WISC-R scores were again significantly higher than 
the WAIS-R scores, except VIQ and Digit Span subtest scaled score 
means (Quereshi, Treis & Riebe, 1989) . These findings contradict 
the results of Wechsler (1981) and Sandoval, Sassenrath and 
Penaloza (1988) . Quereshi, Treis and Riebe (1989) suggested that 
non-equivalence of the scales was a result of differences in the 
number of subtest items, their content, and scaled score 
equivalents. This item is addressed in a subsequent section. 
The authors conclude that it was unclear which scale might more 
accurately predict the potential performance among 16 year olds. 
However, Quereshi et al. did caution administrators that the 
scales should not be assumed to provide the same information in 
clinical or educational assessment of 16 year old adolescents. 
Most recently, Wechsler (1991) employed 189 normal 16 year 
olds to compare the WISC-III and WAIS-R. The scales were 
administered in a counterbalanced order with a mean retest 
interval of 21 days. The WAIS-R FSIQ, VIQ and PIQ were 4, 2 and 
6 points higher than the corresponding WISC-III scores (Wechsler, 
1991). It was not clarified whether these differences were 
5 
significant. However, high correlations suggested to Wechsler 
that the two scales were measuring similar constructs. 
Comparative data on corresponding subtests was provided, although 
Wechsler (1991) cautions against direct comparison of subtest 
scaled scores because of reference group differences. Wechsler 
(1991) recommended that clinicians employ the WISC-III to assess 
lower' functioning 16 year olds because the scale provided finer 
discrimination and extended to a lower IQ range than the WAIS-R. 
Table 1 summarises the empirical work which has compared the 
adult and child versions of the Wechsler intelligence scales with 
16 year old individuals. Some consistencies emerge in the 
findings, however practitioners need to appreciate the following 
issues in attempting to integrate the research. 
Comparability 
The terms comparable, equivalent and parallel are not 
synonymous (Quereshi, Treis & Riebe, 1989). Two measures can 
yield comparable scores even when they measure different 
psychological constructs. Thus, a measure of mathematical 
reasoning and a measure of verbal comprehension produce 
comparable results when an individual scores at the 75th 
percentile on both measures. Quereshi, Tries, and Riebe (1989) 
maintain that the measurement and evaluation literature, although 
inconsistent, generally uses the term equivalence for alternate 
test forms or measurements which have the same true scores. 
Thus, equivalent measures have equal population means or equal 
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Table 1 
Prior Research Comparing the Wechsler Adult and Child Intelligence 
Scales 
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WAIS FSIQ > 
WISC-R FSIQ 
10 WAIS/ WAIS P/V/FSIQ > 
WISC-R WISC-R P/V/FSIQ 
WAIS subtests > 
WISC-R (except PC) 
7-42 WAIS-R/ WISC-R FSIQ = 
WISC-R WAIS-R 
5 WAIS-R/ WISC-R FSIQ = 
WISC-R WAIS-R 
5 WISC-R subtests 
> WAIS-R 
25.4 WAIS-R/ WISC-R > WAIS-R 
WISC-R (except VIQ/ 
DSp/PC) 
21 WAIS-R/ WAIS-R > WISC-III 
WISC-III 
^EMH = educable mentally handicapped, N = normals, LD = learning 
disabled. 
^measured in days. 
means in any probability sample from the population. However, 
the terms equivalent and parallel are also not interchangeable. 
Equivalent measures have equal mean scores. Yet, equivalent 
measures may differ greatly in the range of scores achieved. In 
addition to equal true scores, parallel measures have equal 
variances and covariances (Lord & Novick, 1968). 
Quereshi, Treis and Riebe (1989) have been the only 
researchers to investigate the parallelism of the adult and child 
versions of the Wechsler scales. Cumulative grade point average 
and a general ability test were employed as criterion measures to 
compute covariance. It was found that the WAIS-R and WISC-R, 
except for VIQ, were neither equivalent nor parallel for FSIQ. 
All other research comparing Wechsler scales has been limited to 
comparisons of subtest or summary IQ score means (i.e., 
investigating the equivalence of the scales, as in Craft & 
Kronenberger, 1979; Nagle & Lazarus, 1979; Wechsler, 1981; 
Sandoval, Sassenrath & Penaloza, 1988; Wechsler, 1991). It seems 
important to investigate both the equivalence and the parallelism 
of the WAIS-R and the WISC-III. 
Norms 
Over the past 15 years, Wechsler scales that have been 
compared were normed a number of years apart. Greater 
comparability might be expected if the adult and child versions 
had more comparable chronological norms. For example, the WAIS 
and WISC-R were normed 19 years apart, with the WISC-R being the 
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more recent test. The older WAIS produced significantly higher 
scores than the WISC-R in the two empirical studies previously 
reviewed. The norming of the WISC-R and the WAIS-R was seven 
years apart, with the WAIS-R being the more recent test. Two of 
the three studies comparing these scales found no significant 
differences between the scales (Sandoval, Sassenrath & Penaloza, 
1988; Wechsler, 1981). Finally, the norming of the WAIS-R and 
the WISC-III was ten years apart, with the WISC-III being the 
more recent test. The WAIS-R seems to produce higher scores than 
the WISC-III (Wechsler, 1991). Possibly, the more divergent the 
norms (ie. 10 years or more), the less likely the results for 16 
year olds will be equivalent. Also, when differences have been 
found between the adult and child versions of the Wechsler 
scales, the scale that had the older norms produced significantly 
higher IQ scores (Craft & Kronenberger, 1979; Nagle & Lazarus, 
1979; Quereshi, Treis & Riebe, 1989; Wechsler, 1991). 
In addition to a general pattern of non-equivalence related 
to the chronology of norming, anomalies with specific versions of 
the Wechsler scales may detract from equivalence. For example, 
16 and 17 year old individuals in the WAIS-R norm sample 
performed substantially lower than the same age group used for 
the norming of the WAIS, as demonstrated by decreased norms on 
the WAIS-R (Kaufman, 1990). This implies that IQs have decreased 
over time. However, Flynn (1984) has determined that IQs have 
been steadily increasing. Hence, WAIS-R norms for 16 year olds 
seem to incorporate some type of unknown bias limiting the norms. 
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Kaufman (1990) has implicated the procedures that were employed 
to select the 16 to 19 year old and the 20 to 74 year old 
individuals for the WAIS-R standardization sample. For 
adolescents, the occupation of the subject's head of the family 
was employed for stratification. However, for the adults, their 
own occupation was used (Wechsler, 1981). If the correlation 
between the occupation of the family head and the future 
occupation of the adolescent offspring is weak, stratification 
using the WAIS-R methods would provide a biased sample. The true 
basis for the bias is uncertain. Kaufman (1990) has suggested 
that scaled scores for 16 to 19 year olds obtained using the 
WAIS-R should be interpreted with caution. Kaufman (1990) has 
further concluded that in general, for clinical purposes, reason 
prescribes using the instrument with the more recent norms when 
assessing 16 year olds. 
Sample 
Prior research investigating the equivalence of the Wechsler 
scales has employed a variety of samples including educable 
mentally handicapped and learning disabled students, as well as 
normal subjects. From a clinical perspective, level of 
functioning may influence which Wechsler scale is chosen for 
assessing 16 year olds. For individuals in the lower range of 
IQ, the WISC-III could be the scale of choice as a result of its 
ample "floor" for items and scales. Wechsler (1991) suggests 
assessment of lower functioning individuals with the WISC-III, as 
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it was designed for younger children, and may provide more 
accurate appraisal of ability. On the other hand, for a 16 year 
old individual of exceptional ability, the WISC-III may not 
provide an ample "ceiling". The WAIS-R may be preferred in this 
instance as it would provide a greater range. 
For Atkinson (cited in Sattler, 1992), level of functioning 
is less of an issue when assessing 16 year olds. He has pointed 
out that the WISC-III, in comparison to the WAIS-R, has better 
subtest reliabilities, lower subtest floors, better item 
gradients below the mean, a lower FSIQ floor, and a higher FSIQ 
ceiling. Therefore, he concluded that with 16 year olds, 
regardless of the level of intellectual functioning, the WISC-III 
should be employed for assessment. However, the issue of test 
choice based upon level of functioning is controversial. For 
most 16 year old individuals who fall between the upper and lower 
ranges of IQ, there is little information to guide the clinician 
about which Wechsler scale to employ. When placement is an 
issue, individuals functioning at the same level may be placed in 
different educational settings solely on the basis of the 
assessment instrument chosen (Rubin, Goldman & Rosenfeld, 1985). 
Clearly data on the equivalence of the scales would be of great 
relevance for practitioners and their clients. 
Item Content and Scoring 
The WAIS-R and WISC-III are composed of ten nomologically 
similar subtests. However, only Digit Symbol/Coding and Digit 
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Span can be considered entirely analogous in content. The 
Comprehension subtest on the WISC-III is designed to measure an 
adolescent's knowledge of interpersonal relations and social 
mores (Sattler, 1992). However, there are three questions on the 
Comprehension subtest of the WAIS-R that require the examinee to 
understand the proverbial sense of words. Clearly these items 
deviate from all questions on the WISC-III Comprehension subtest 
and the majority of questions on the WAIS-R Comprehension subtest 
(Quereshi, Treis & Riebe, 1989). As well, the WISC-III includes 
an optional subtest. Symbol Search, not included in the WAIS-R. 
In addition to subtest content differences, scoring is 
different for the two scales. The WISC-III includes answers with 
both 1 and 2 point maximums for the subtest Similarities, while 
the WAIS-R has only responses with two point maximums. Although 
the number of items for the subtest Information on the WAIS-R and 
the WISC-III differs by only one, the raw score equivalents of a 
scaled score of 10 for each of the two scales differs by three 
points. Other differences are also present. Picture Arrangement 
on the WISC-III includes bonus points for quick performance, 
while the WAIS-R does not have this feature. An administrative 
difference between the test occurs for Object Assembly, where on 
the WISC-III, the object to be assembled is revealed to the 
examinee for the first two items. This is not included for any 
of the items in the WAIS-R. Differences also exist when 
obtaining scaled scores for the subtests. On the WAIS-R, the 
subtest raw score is procured by comparing the raw score to the 
12 
raw scores of all other age groups. The scaled score is then 
converted to a summary IQ by comparison with other 16 year olds. 
On the WISC-III, the scaled score is computed by comparing the 
raw score with the scores of other 16 year olds, then the summary 
IQ is obtained by comparison of the scaled score to all other age 
groups. With such differences between the scales, 
equivalence/parallelism might not be expected between the 
subtests and summary IQs. 
Practice Effects 
In order to determine the equivalence of the Wechsler 
scales, both tests must be administered. Many have investigated 
the effect of readministering a Wechsler scale after a short 
interval (Catron, 1978; Catron & Thompson, 1979; Matarazzo, 
Wiens, Matarazzo & Manaugh, 1973; Wechsler, 1991). Upon retest, 
subjects may be less anxious and less distracted as a result of 
familiarity with the test (Matarazzo, Wiens, Matarazzo & 
Manaugh, 1973) . In addition, it has been proposed that the 
formation of a strategy for subtests such as Block Design 
facilitates solving designs more capably upon retest (Catron, 
1978). Collectively, these are referred to as practice effects. 
Thompson and Molly (1993) found that for 16 year olds, retest 
effects vary with the length of the retest interval. The authors 
found that gains in IQ could be attributed to practice effects 
over a three month retest interval. However, gains in IQ over an 
18 month retest were more than practice effects and attributed to 
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continued intellectual growth in this age range. 
Practice effects can be controlled for by counterbalancing 
administrations and by maintaining similar retest intervals for 
all subjects. Short retest intervals less than three months can 
also minimize retest effects from intellectual growth among 16 
year olds. All studies in Table 1 comparing the adult and child 
versions of the Wechsler scale have counterbalanced 
administration order to control practice effects and have used 
short retest intervals. 
Examiner Error and Situational Variables 
Studies have investigated the prevalence and consequences 
of examiner scoring errors. Errors are in fact common among both 
certified psychologists as well as students {Sattler, 1988; Slate 
8c Jones, 1990; Slate, Jones, Coulter, & Covert, 1992). A small 
percentage of computational errors can be very large (Thompson & 
Hodgins, in press). Examiners were found to make as many as 11 
errors per protocol (Slate & Jones, 1990), and as many as 88% of 
FSIQs were affected (Slate, Jones & Murray, 1991). Particularly 
prone to error were the Verbal subtests Vocabulary, 
Comprehension, and Similarities (Slate & Chick, 1989) . Examiners 
often assigned too few or too many points to answers, failed to 
query, or questioned inappropriately (Slate, Jones, Coulter, 5c 
Covert, 1992). Slate and Hunnicutt (1988) attribute such errors 
to poor instructional preparation and ambiguity or paucity of 
manual scoring criteria. Even Wechsler subtests with objective 
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scoring criteria, such as Coding and Digit Span, can be affected 
by carelessness, failure to record either responses or times, or 
the acquisition of incorrect basals or ceilings (Slate & 
Hunnicutt, 1988). Clearly, the reliability and validity of 
scores on the Wechsler tests can be decreased by examiner errors. 
It has also been demonstrated that situational variables can 
influence performance and scoring. Sattler and Gwynne (1982) 
reviewed 29 published studies investigating examiner race effects 
on individual intelligence tests and other cognitive measures. 
In the majority of studies, there was no significant relationship 
between race of examiner and examinee performance. However, 
subjects may display superior performance with female, as opposed 
to male examiners. The research is not conclusive on this issue 
(Sattler, 1988) . Fuchs and Fuchs (1986) found elevated test 
scores of 7.6 points or more on intelligence test when the 
examinee was familiar with the examiner. Familiarity consisted 
of previous acquaintance or prior contact with the examiner. 
Finally, pretest information, including ca^se history, prior test 
scores, grades, ethnicity, or sex, can influence the scoring of 
responses, especially when responses are ambiguous (Sattler & 
Winget, 1970). Thus, elements of subjectivity have been 
confirmed by research and precautions must be taken to avoid 
them. Sattler (1988) recommended that examiners must remain fair 
and consistent, and reduce sources of subjectivity or error. 
15 
Current Investicration 
The present research used a counterbalanced test-retest 
paradigm to investigate the equivalence of the WAIS-R and the 
WISC-III for 16 year old adolescents. A measure of achievement 
was also obtained in order to examine the parallelism of the 
scales. Test-retest intervals were short and consistent to 
minimize the effects of mental growth among individuals. 
Standardized administration and accurate scoring were emphasized. 
Method 
Subjects: Forty-eight subjects were recruited from five local 
high schools in the public and separate school systems. Complete 
data (test and retest) from 46 subjects made up the final sample 
for the study. The unused subject data resulted from a misplaced 
protocol in one instance, and questionable subject motivation in 
the other instance. The mean age of subjects at first 
administration was 16 years, 4.9 months with a range of 16 years, 
0 months, 2 days to 16 years, 10 months, 16 days. Sixteen of the 
subjects were male, thirty were female. All subjects were 
Caucasian except one subject of Oriental ethnicity. 
Measure: The Wechsler Adult Intelligence Scale - Revised 
(Wechsler, 1981) and the Wechsler Intelligence Scale for Children 
-Third Edition (Wechsler, 1991) were administered to all 
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subjects. All subtests were administered except the 
supplementary WISC-III subtests (Mazes, Symbol Search, Digit 
Span) . As well, each subject was asked to recall the percent 
average (PA) that they had achieved in the previous academic 
year. 
Procedure: Ethical approval for the research was obtained from 
the Lakehead University Ethics Advisory Committee (Appendix A). 
Approval was also granted by the Lakehead School Board and the 
Lakehead Separate School Board (Appendix A). All subjects 
reported that they had not been administered any intelligence 
scale in at least four years. A Consent to Participate form was 
signed both by the participant and the parent or guardian 
(Appendix B). 
Two female administrators at the M.A. level conducted all 
testing according to standardized procedures. Both examiners had 
completed a graduate course in psychometric assessment which 
included instruction with either the WAIS-R or WISC-III, and a 
competency test. Test administration was further reviewed and 
practised with three practitioners experienced with the Wechsler 
scales. Administrators were alerted to common administration and 
scoring errors (Slate & Jones, 1990). 
Subjects were tested as they were recruited. Assignment of 
subjects to administrators was based upon administrator 
availability. Order of test administration was by random lot. 
The WAIS-R was administered first to 15 females and 8 males. 
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while the same number of subjects by sex were administered the 
WISC-III first. The subjects by order of administration did not 
differ significantly in mean age (jt (44) =1.23, ^ = .64) or mean 
retest interval {^(44)=1.07, = .88). The mean retest interval 
was 40.0 days, with a range of 29 to 48 days. All subjects were 
tested and retested by the same administrator. The distribution 
of subjects by examiner was 27 versus 19 and the breakdown of 
subject sex by examiner was 9 male and 18 female subjects versus 
7 male and 12 female subjects. During either the first or second 
testing session, subjects were asked to provide a specific 
estimate of their year-end percent average from the previous 
academic year. After the second testing session, each subject 
was provided feedback from their first test according to a 
standard protocol (Appendix C). 
Examiners scored their own protocols. Protocols of both 
examiners were double checked for computational and clerical 
errors by an experienced administrator. To ensure consistency of 
scoring, this individual also rescored the Verbal subtests most 
open to examiner judgement (i.e.. Vocabulary, Comprehension, 
Similarities). Scoring revisions were made as necessary. 
Treatment of Data: The primary data were obtained from 92 
protocols and consisted of six IQ estimates and 21 subtest scaled 
scores for each of the 46 subjects. Self-reported percent 
average (PA) served as an external validity criterion. 
To examine the equivalence of means, the 10 subtest scaled 
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scores and 3 IQ estimates were subjected to a repeated measures 
multivariate analysis of variance (MANOVA), as well as a 
univariate analysis of variance (ANOVA). In these analyses, 
counterbalanced administrative order (WAIS-R/WISC-III versus 
WISC-III/WAIS-R) was the between-subjects factor, and the test 
(WAIS-R versus WISC-III) was the within-subjects factor. The 
interaction term was used to examine practice effects. 
Intertest correlations (Pearson for corresponding 
subtest scaled scores and corresponding summary IQs were 
calculated. To examine equivalence of variance, t-tests for 
correlated variance were performed for each of the corresponding 
Wechsler subtests and summary IQs. 
Correlation coefficients and covariances between Wechsler 
scores and the PA were computed. To determine the equivalence of 
relationships between the Wechsler scales and a criterion, 
Votaw's (1948) test of equivalence of variance and covariance, 
further delineated by Gulliksen (1950), was performed. Votaw's 
test statistic is defined as 
= s/ Si^ s/[ 1 + 2ryi ] , 
[ Sy" { ) - 2Cy/ ] [ ] 
where, s^ = variance 
r = correlation 
c = covariance 
y = criterion (PA) 
1 = order 1 (WAIS-R/WISC-III) 
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2 = order 2 (WISC-III/WAIS-R) 
= ( Si^ + SsM / 2 
Wx = Ci2 
Cyx = { Cyi + Cy2 ) / 2 
Results 
Comparison of Means 
/ 
Means and standard deviations for subtests and summary IQs 
for each administrative condition are presented in Table 2. 
Means and standard deviations collapsed across administrative 
order are also provided. The present sample was generally in the 
average to high average range of intelligence. WAIS-R FSIQ 
ranged from 81 to 136 and WISC-III FSIQs ranged from 84 to 137. 
Intertest correlations were calculated for each administrative 
order and then combined by correcting for variability with 
Fisher's z transformations. For Verbal subtests, intertest 
correlations ranged from .45 (Comprehension) to .79 (Vocabulary). 
Performance subtest intercorrelations ranged from .16 (Picture 
Arrangement) to .73 (Coding). Finally, summary IQs correlated 
.88 (FSIQ), .85 (VIQ), and .74 (PIQ). 
It was concluded that the data complied sufficiently with 
MANOVA assumptions (Tabachnick & Fidell, 1989) to justify the 
procedure. Specifically, there were more subjects than dependent 
variables (DVs) per cell of the design. It seemed reasonable to 
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Table 2 
Mean and Standard Deviation (in Parentheses) for Wechsler Subtests 
and Summary IQs^ 
Order^ 1 
Session 1 2  
Test WAIS-R WISC-III 
Combined 
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11.9(2.7) 11.2 (2.9) 
11.7(2.8) 11.9(3.2) 












^WAIS-R .scaled scores are based upon 20-34 year old reference group; 
WISC-III scaled scores are relative to same age reference group. 
^order 1 = WAIS-R/WISC-III; order 2 = WISC-III/WAIS-R. 
21 
assume that DVs were normally distributed in the population and 
sample size greater than 20 subjects ensured robustness. The 
cell data were examined for outliers, defined as a standard score 
more extreme than , and none were found. Variances of the DVs 
in "between-subjects" cells of the design were comparable and the 
ratio of smallest to largest was well within the criterion 
suggested by Tabachnick and Fidell (1989). Homogeneity of 
variance-covariance matrices was assumed based upon equal cell 
sample sizes. Linear relationships between all pairs of DVs was 
assumed but not checked. Hence, some statistical power may have 
been lost if the data departed from linearity. Finally, the DVs 
were in some cases highly correlated, but no coefficients 
exceeded .90. Although summary IQs were combinations of other 
DVs, singularity and multicollinearity were not flagged as 
present by the SPSS programme. In addition, Pillai's ^ statistic 
was used as the criterion for the multivariate tests as this 
statistic is robust to violations of MANOVA assumptions while 
having good power. 
A repeated measure MANOVA was conducted on the 13 repeated 
measures (i.e., 10 subtest scaled scores and 3 summary IQs). 
The multivariate main effect for administrative order was 
F,(13,32) = 3.47, =.002; the multivariate main effect for tests 
was F(13,32) = 7.36, ^ <-001; and there was a significant 
multivariate interaction, ^(13,32) = 3.40, ;p =.002. 
The significant multivariate effects were explored further 
through univariate repeated measures ANOVAs. The univariate test 
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effect was significantly different for Information <.001), 
Vocabulary (p <.001), Comprehension (p <.001), Similarities (p 
<.01), Picture Completion (p <.001), Picture Arrangement (p 
<.05), and Block Design (p <.05). In addition. Arithmetic (p 
<.06) showed differences in means that were close to significant. 
All of the subtest scaled score means were larger on the WISC-III 
than the WAIS-R except Block Design which was larger on the WAIS- 
R. The univariate test effects for VIQ (p(l,44) = 5.01, p 
=.030), PIQ (F{1,44) = 3.76, p =.059) and FSIQ (F(l,44) = 5.20, p 
=.028) were significant with WAIS-R summary IQs greater than 
WISC-III summary IQs. The following effect sizes were 
calculated: VIQ (eta-squared = .008), PIQ (eta-squared = .01), 
FSIQ (eta-squared = .007). These effect sizes were very small. 
Univariate interaction effects were significant for 
Arithmetic (p <.01), Picture Completion (p <.05), Block Design (p 
<.01), and Coding (p <.001). All three summary IQs revealed an 
order by test interaction: FSIQ, p(l,44) = 25.56, p <.001; VIQ, 
F(l,44) = 5.25, p =.027; and PIQ, F(l,44) = 21.62, p <.001. The 
significant interactions were explored by examining simple 
effects with paired t-tests. Using the .05 significance level, 
these tests revealed no clear pattern of practice effects for the 
t 
subtests. Thus, Arithmetic and Picture Completion showed a 
significant practice effect only when the WISC-III followed the 
WAIS-R. For Block Design, a practice effect occurred only when 
the WAIS-R followed the WISC-III. The Coding subtest showed a 
significant increase in mean scaled score on the second 
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administration regardless of whether it was the WAIS-R or the 
WISC-III. Paired t-tests with summary IQs revealed that a 
significant practice effect (p_ <.01) existed only when the WAIS-R 
followed the WISC-III and not vice versa. 
Comparison of Variances and Covariances 
Tests for correlated variance were conducted for each group 
of subjects by administrative order and for the combined sample. 
For the group taking the WAIS-R first, no differences in variance 
were found for any of the subtests or summary IQs. For the group 
taking the WISC-III first, a significant difference in variance 
was found for Picture Completion, ^{22) = 2.24, p.< .05, and 
Object Assembly, _t(22) = 2.09, ;p< .05. For the combined sample, 
the difference between correlated variances for the subtests 
Arithmetic, jt(44) = 2.05, ;p <.05, and Coding, _t(44) = 2.35, p, 
<.05, were significant. 
Finally, variance, covariance, and correlation coefficients 
were used in a test of compound symmetry to examine the equality 
of validity coefficients. The subjects' estimated PA, which 
served as the criterion, ranged from 50 to 93 percent with a mean 
of 76.8 percent. Table 3 presents correlations and covariances 
between the subtests, IQ scores and the PA. Application of 
Votaw's (1948) test produced 13 chi-squares, one for each of the 
10 subtests and 3 summary IQs. Only the differences in 
covariance for Coding were found to be significantly different 
(2, N=46) = 3.48, £< .05) . 
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Table 3 
Correlation and Covariance Between Subtest Scaled Scores, Summary 
IQs and Percent Average (PA) 
Correlation with PA Covariance with PA 






Picture Completion -.004 
Picture Arrangement .03 
Block Design .36 

















































The results of this study- showed that the WAIS-R and the 
WISC-III differed on a number of psychometric properties when 
compared in a counterbalanced order with 16 year old students. 
However, some of these differences were predictable or of limited 
degree. The results revealed a closer correspondence between the 
WAIS-R and WISC-III than was found in a previous study that 
compared the WAIS-R and WISC-R (Quereshi, Treis & Riebe, 1989) . 
The results also showed some areas of closer correspondence 
between the WAIS-R and WISC-III than reported in the WISC-III 
manual. Specific results are discussed in the following. 
First, intertest correlations for the subtests and summary 
IQs were comparable to those reported in a WAIS-R/WISC-III 
comparison study by Wechsler (1991). Wechsler considered the 
magnitude of correlations to be sufficiently high to conclude 
that the two tests measured similar constructs. The same could 
be said of the intertest correlations from this study with the 
exception of Picture Arrangement. Wechsler found Picture 
Arrangement to have the lowest intertest correlation (r = .45), 
but it was considerably higher than for the current study (r = 
.16). Both subtests measure similar non-verbal reasoning skills. 
However, the WISC-III introduces speed as a factor with up to 
three bonus points on most items for rapid execution. There are 
no bonus points for speed on WAIS-R Picture Arrangement, and this 
difference is the most likely explanation for poor correlation 
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between the two measures. 
Second, half of the WISC-III subtest scaled scores were 
significantly higher than corresponding WAIS-R subtest means. 
Quereshi et al. (1989) found, for each of two groups, that all 
but one subtest had significantly higher WISC-R means compared 
with WAIS-R means. Differences in subtest means may be related 
to differences between the two tests in obtaining scaled scores. 
For the WAIS-R, scaled scores are relative to a 20-34 year old 
reference group. Scaled scores on the WISC-III are relative to a 
same age reference group. For this reason, Wechsler (1991) 
cautions that direct comparisons of subtest scaled scores should 
not be made. However, if reference group differences is a factor 
in the discrepancy, it is not evident across all subtests. To 
further explore subtest comparability, it would be valuable to 
convert WAIS-R raw scores to age-related scaled scores before 
comparisons were made. 
Third, mean summary IQs were significantly higher on the 
WAIS-R than on the WISC-III. This finding is in accordance with 
prior research in which the most recently normed scale provided 
lower IQ scores. This may be a result of IQs steadily increasing 
over time (Flynn, 1984). Hence, more recently normed Wechsler 
scales compare an examinee to a group with higher IQ norms. 
Thus, applying the results of this study to the definition of 
equivalence (i.e. equal means), the child and adult versions of 
the Wechsler intelligence scales cannot be considered equivalent.- 
This finding is consistent with most research over the past 15 
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years comparing Wechsler scales for 16 year olds. Although 
significant differences between the summary IQ means were found, 
the magnitude of the differences were smaller than those found by 
Wechsler (1991). Wechsler (1991) found VIQ, PIQ, and FSIQ 
differences of 2, 6, and 4 points in favour of the WAIS-R. In 
this study, corresponding differences were 2, 3, and 2 IQ points. 
Indeed, these results reveal a more encouraging depiction of the 
comparability of means. Moreover, measurement error at a 68 
percent confidence level for 16 year olds on the WISC-III is 
j^3.35, +.4.24, and +_3.00 for VIQ, PIQ, and FSIQ respectively 
(Wechsler, 1991). Hence, mean differences between the WAIS-R and 
the WISC-III may not be clinically significant. As it is typical 
to report an IQ range rather than a specific IQ number, results 
from the WAIS-R and the WISC-III would be expected, in many 
cases, to show considerable overlap. In addition, it was 
concluded from the effect size statistic that test (WAIS-R versus 
WISC-III) accounted for a very small percent of the total 
variance of summary IQs. This supports the contention that the 
differences between the WAIS-R and the WISC-III at the level of 
summary IQs may not be clinically significant. 
Fourth, the results revealed no clear pattern of subtest 
practice effects when both the WAIS-R and WISC-III are 
administered. However, clinicians need to remain aware of this 
possibility, particularly it would seem with Performance 
subtests. In this study. Block Design, Picture Completion, and 
Coding were most likely to show practice effects related to 
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administration order. Kaufman (1990) and Sattler (1992) advise 
that Performance subtests are most prone to practice effects. 
Indeed, three of the four subtests that demonstrated practice 
effects were Performance subtests. For summary IQ, there was a 
clear pattern associated with practice when the WAIS-R followed 
the WISC-III, but not vice versa. Summary IQs were, on average, 
considerably larger (4 to 10 IQ points) when the WAIS-R followed 
the WISC-III. This difference is a combination of practice and 
differences between the two scales. When the WISC-III followed 
the WAIS-R, practice effects generally seemed to counteract the 
typically higher WAIS-R IQs. 
Finally, comparisons of variance revealed diverse 
differences according to group. For the combined group, only 2 
of the 10 subtests were found to have significantly different 
variances. The group administered the WAIS-R first demonstrated 
no differences in variance, and the group administered the WISC- 
III first demonstrated differences in variance on 2 of the 10 
subtests. These subtests, however, were dissimilar to those 
exhibiting significant differences in the combined sample. 
Votaw's test of compound symmetry revealed that only one subtest 
displayed a significant difference in covariance.. Consequently, 
according to definition of parallelism, the WAIS-R and the WISC- 
III are not parallel. However, Quereshi, Treis and Riebe (1989) 
caution that the authors and publishers of the Wechsler scales 
never purport parallelism between the scales. Thus, it may be 
unjustifiable to apply the criteria of parallelism. Nonetheless, 
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these results are again more promising than those of Quereshi et 
al. , who found differences in variance for as many as seven of 
the subtests, and differences in covariance for the same number 
of subtests and one summary IQ score. 
The results of this study, although consistent with prior 
research, reveal smaller differences in subtest and IQ means, 
variance, and covariance for the child and adult versions of the 
Wechsler scales. This may be in part a result of the employment 
of meticulous scoring procedures. Each protocol was scored once 
by the administrator, then clerical items and calculations were 
rechecked by an experienced practitioner. Finally, the Verbal 
subtests most subject to judgement errors were rescored by the 
same practitioner to ensure consistency. Nevertheless, a much 
smaller sample was employed in this study, as compared with 
Wechsler (1991) and Quereshi, Treis, and Riebe (1989). Although 
the sample was statistically large enough, it may be that the 
larger samples were more representative. Another limitation of 
this study was the potential for inaccuracy in the self-reported 
percent average. However, this method was the most expedient 
route to acquire the percent average as a result of the obstacles 
involved in obtaining confidential student records. Subjects 
appeared to have little difficulty recalling their grades from 
the preceding year, and were queried if they gave a range of five 
percentage points or greater. Thus, the self-report seemed 
reasonable. 
Wechsler (1991) has suggested that practitioners employ the 
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WISC-III with 16 year olds of lower intellectual functioning 
because of its capability of finer discrimination and lower 
subtest scaled score basals. Furthermore, Atkinson (cited in 
Sattler, 1988) advises that the WISC-III be used with all 16 year 
olds. Theoretically, the differences in scores between the WAIS- 
R and the WISC-III are statistically significant. However, they 
may not be clinically significant. Thus, practical implications 
of this research are that the summary IQ means on the WAIS-R and 
the WISC-III are not radically incongruent for 16 year olds of 
normal intellectual functioning. Nevertheless, this does not 
negate Atkinson's recommendation for utilization of the WISC-III 
with all 16 year olds. 
Clearly, in the field of psychology, there is great 
discrepancy in the use of the terms comparable, equivalent, and 
parallel. Branch (1990) emphasizes that two tests do not 
necessarily measure the same construct, nor are scores 
interchangeable as a result of a high correlation. Means, 
variances, and item content must be scrutinized (Branch, 1990). 
Indeed, Nagle and Lazarus (1979) and Craft and Kronenberger 
(1979) report that the WAIS and WISC-R appear to be highly 
related as a result of significant correlations. Fine (1992) 
subsequently elaborated on this point to make educational and 
psychological practitioners cognizant of the distinction between 
tests that measure the same construct, and parallel forms of 
tests. For tests measuring the same construct, convergent 
validity, or correlations with tests measuring theoretically 
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related constructs, should be high, while there should be low 
correlation with tests that measure unrelated constructs, or 
divergent validity (Fine, 1992). Furthermore, one must 
discriminate between parallel forms of tests and statistically 
parallel tests. Parallel or alternate forms designate equivalent 
measures, or measures with equal means and variances. The term 
statistically parallel encompasses tests which measure similar 
constructs, have similar item content, and have equal means, 
variances, and covariances. Because distinctions can be made 
between the terms, great care should be utilized with employing 
them. As well, practitioners must be made aware of the 
discrepancies. Future research could include further 
investigation into statistical parallelism to make practitioners 
aware of the differences between the terms, as well as the scales 
themselves. Prospective consideration should also involve 
research into the appropriate age of transition from a children's 
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COMPARISON OF TWO INTELLIGENCE TESTS WITH 16 YEAR OLD STUDENTS 
Dear Parent/Guardian: 
I would like your permission to have your son/daughter 
participate in a research project. I am a Masters student in the 
Psychology Department at Lakehead University, an my supervisor is 
Dr. A.P. Thompson, Associate Professor and Registered 
Psychologist. The research is designed to determine whether the 
results of two intelligence tests are similar for 16 year old 
students. Your child would be asked to participate in two 
intelligence testing sessions over the next two (2) months. Each 
session lasts approximately 60 minutes. The tests will be 
administered individually, and in private. 
Results of the tests will be confidential and will not be 
released to school officials. They are to be used solely for 
research purposes. We are interested in group trends rather than 
individual scores. It is unlikely that your son/daughter will 
find the intellectual assessment upsetting, although some people 
do feel anxious about their performance. Your son/daughter has 
the right to withdraw from the study at any time. 
We will be willing to provide your son/daughter with a 
verbal explanation of their own results after they have completed 
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the second testing session. If they are interested in the 
overall results of the study, they may contact me. As well, they 
have the opportunity to win $150 in a draw for students 
participating in the study. Your son/daughter's participation in 
this study will reveal valuable information about intelligence 
testing which has not been thoroughly investigated. 
If you approve of your son/daughter's participation in this 
research project, please complete the attached consent form. 
Your son/daughter can then return it to me. If you have any 
questions or concerns in relation to this research project, do 
not hesitate to contact me at 622-9962, or Dr. Thompson at 343- 
8646. Ethical approval for this research project has been 
received from the Lakehead University Ethics Committee and the 




PARENT/GUARDIAN CONSENT FORM 
1/ , agree to allow my 
son/daughter 
 to participate in the study 
on the use of intelligence tests with 16 year old individuals, 
conducted by Daniela Sota, Masters student, Lakehead University, 
and Dr. A.P. Thompson, Associate Professor, Lakehead University, 
and Registered Psychologist. 
I understand that my son/daughter's participation in the study 
will involve being assessed intellectually on two separate 
occasions, each session running approximately 60 minutes. 
SIGNATURE: 
DATE:   
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COMPARISON OF TWO INTELLIGENCE TESTS WITH 16 YEAR OLD STUDENTS 
Dear Participant: 
Thank you for agreeing to participate in this research 
project. I am a Masters student in the Psychology Department at 
Lakehead University, and my supervisor is Dr. A.P. Thompson, 
Associate Professor and Registered Psychologist. The research is 
designed to determine whether the results of two commonly used 
intelligence tests are similar for 16 year old students. Your 
participation in this project will reveal valuable information 
about intelligence testing which has not been thoroughly 
investigated. 
Your participation in this study will involve two (2) 
intelligence testing sessions, lasting approximately 60 minutes, 
over the next two months. The tests are administered 
individually, and in private. The results of the tests will be 
confidential and will not be released to school officials. They 
are to be used for research purposes, and we are interested in 
group trends rather than individual scores. We are willing to 
provide you with a verbal explanation of your own results after 
you have completed the second testing session. Furthermore, if 
you are interested in the general results of this study, you may 
request a summary of the findings. 
It is unlikely that you will find the intellectual 
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assessment upsetting, although some people do feel anxious about 
their performance. You have, the right to withdraw from the study 
at any time. Participation in this research will give you first 
hand exposure to intelligence testing, which is a topic of much 
interest to psychologists. You will also have the opportunity to 
win $150 in a draw for students participating in the study. 
Please sign the attached consent form, and have your parents 
sign the parental consent. If you have any questions or 
concerns, please feel free to contact me at 622-9962, or Dr. 
Thompson at 343-8646. Ethical approval for this research has 
been received from the Lakehead University Ethics Committee and 
the Lakehead School Board. 
I will be in contact with you to set up convenient testing 




PARTICIPANT CONSENT FORM 
I, , agree to participate in 
the study on the use of intelligence tests with 16 year old 
individuals, conducted by Daniela Sota, Masters student, Lakehead 
University, and Dr. A.P. Thompson, Associate Professor, Lakehead 
University, and Registered Psychologist. 
I understand that I will be assessed intellectually on two (2) 
separate occasions, each session running approximately 60 
minutes. 
I understand that all information will be confidential, and that 




HOME TELEPHONE:  
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Appendix C 
I wanted to give you feedback on the first test that you 
took. First, I would like to define for you what intelligence 
is. Basically, it is your ability to solve problems. The 
intelligence test that you took breaks this ability down into two 
areas. The first is Verbal Intelligence, which is your ability 
to solve problems using words and numbers. The second is 
Performance Intelligence, which is your ability to solve 
problems, not using words, but visually, often by manipulating 
objects with your hands, like the puzzles you did. 
Now your particular results were: 
(feedback given only for first test, using 95% confidence 
intervals, and including a range only if the score fell into it 
by at least 3 IQ points) 
1/ Your Verbal Intelligence was in the (score given according to 
the Wechsler classification) range. 
2/ Your Performance, or non-verbal intelligence, was in the .. 
range. 
3/ When you put these two results together, your overall problem- 
solving ability as measured by the test you took is in the .. 
range. 
Do you have any questions? Would you like anything 
repeated? 
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This is not the absolute or final word on your intellectual 
level. There are four things that I'd like you to keep in mind. 
First, the conditions under which you took the test can influence 
the results, for example, if you were nervous, distracted or just 
not trying. Secondly, I would like to remind you that 
intelligence is only one factor related to success. You also 
need motivation and effort. So, people with high intelligence 
can squander their ability, and people with lower intelligence 
can be successful with persistence. Thirdly, the test you took 
doesn't measure all aspects of intelligence, such as musical 
aptitude, athletic ability, social skills, or aptitude to succeed 
in business. Lastly, you had just turned 16 when you took the 
first test, and we have done one other study which showed that 16 
year olds who took a test like the one you took, usually 
increased when tested one and one-half years later. (The fourth 
point is only given if the student is 16 years, 3 months or 
younger.) 
Just to make sure that you understand all that I just told 
you, I'd like you to repeat back to me what you learned. 
If you have any more questions, I can be reached at 622- 
9962 . 
